Proteome rebalancing in soybean seeds can be exploited to enhance foreign protein accumulation.
Seeds possess a high intrinsic capacity for protein production that makes them a desirable bioreactor platform for the manufacture of transgenic products. One strategy to enhance foreign protein production involves exchanging the capacity to produce intrinsic proteins for the capacity to produce a high level of foreign proteins. Suppression of the alpha/alpha' subunit of beta-conglycinin storage protein synthesis in soybean has been shown previously to result in an increase in the accumulation of the glycinin storage protein, some of which is sequestered as proglycinin into de novo endoplasmic reticulum (ER)-derived protein bodies. The exchange of glycinin for conglycinin is quantitative, with the remodelled soybeans possessing a normal protein content with an altered proteome. The green fluorescent protein (GFP)-kdel reporter was transferred in a construct using the glycinin promoter and terminator to mimic glycinin gene expression. When expressed in soybean seeds, GFP-kdel accreted to form ER-derived protein bodies. The introgression of GFP-kdel into the alpha/alpha' subunit of the beta-conglycinin suppression background resulted in a fourfold enhancement of GFP-kdel accumulation to > 7% (w/w) of the total protein in soybean seeds. The resulting seeds accumulated a single population of ER membrane-bound protein bodies that contained both GFP-kdel and glycinin. Thus, the collateral proteome rebalancing that occurs with the suppression of intrinsic proteins in soybean can be exploited to produce an enhanced level of foreign proteins.